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(I) 

nx Pro 4«a Gly Pre Ala Ser S«r L«u »ro Cln 
Ser Plw l.att Leu Lys Cya Leu Clu Gin Val Arq 
LyB Il« Gin Gly A«p Gly Ala Ala Leu Clr. Glu 
Lys Leu Cya Ala Thr Tyr Lyt Leu Cya Kic Pre 
Glu GlU Leu V«l Uu Leu Gly H&t Ser Leu Cly 
Zl« Pro ftp Ale Pro Len Ser Ser Cya Pre Ser 
Gin Ale Leo Cln Leu Ala Gly Cya Uu Ser Clr. 
Len Bia Ser Cly Leu Phe Uu Tyr Cln Gly l«c 
Leu Cln Ale Uo clu Gly ZU Ser Pro Clu L«u 
Cly Pro m Uu Aep Thr Uu CIa Uu Asp Val 
Ale Aep Phe Ale Ttir Ttir He Trp Cln 'Cln Net 
Glu Glu Utt Gly Mc Ale Pro Ala Uu Gin Pro 
TKr Gin Gly Ale net Pro Ale Phe AU' Se; Ala 
Phe cm Are Arq Ale Gly Gly Vel Un Va; Ala 
Ser Hit uu Clr. Ser Pb« Uu Clc va: Ser T/r 
Arg Val Uu Aro h:« Uu Ala Clr. Pre 



(57) Abstract 



Ja-§-tt«ti&Bf la (*) TIME *Pira HHaCKTM (HOUR) 



This invention provides a chemically modifiecl protein prepared by combining polyethylene glycol with a polypeptide hav- 
ing suhsiantially the following amino add sequence and comprising the product of manifestation by a host cell of a foreign DNA 
sequence (I), wherein n is 0 or I. This protein has a more lasting action of increasing neutrophils than that of the human granulo* 
c>ic colony stimulating factor (G-CSF) known heretofore. 
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Sephadex G25T ig ® S 3£ 1^1 ^ l/fclg. DEAE-r3j->35Jg|^o 
. 'v^^^^7-f-^ffl^r^T. PEGilffithG-CSF^ailR 




0 



(CHg CHg 0) n -CH3 
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s-PAGE±K:T^^M<Dt£^t7orc^c:a> wnii^m 

tt45Kl?fet). ^®i)^Btt30K (10%) . 40K (.70%) If 66 
K (20%) rfeofco c:<DSli5T#6nfcPEG^«it:hG- 
GSF^fc, «SI> PEG (10000) G-CSF^^r^Oc 

thG-CSF« 0.25M * K t b U "i? A S ffi S ( PH 
10.0) ^^3X•^ Si4MPEG2^?. JiT2l$SIS)i5^-efco Sft 
^PEG21ttt hG-CSF«(Olii7^/^t:)ttUT10<g* 
fl^fflO^fco 4J3J!B9tt?«)10 KM NH4 HCO3 T'SpifeMb^-li 
fc Sephadex G25T S if ?g ft *Ufc«, DEAE-(';t>3^ft^ 
□ vh^77-f-*ffl(/^TPEG6fflit:hG-CSF«'i)BtU 
tc o ||SiSfJ2<!:)Rl^(CSDS-PAGE±tCT^^?S«)Ji^« 
t7J5:ofc^C5x 30K T*fe*3x Ctltts thG-CS. 

FlCl^?©S14^PEG)!J^i^^bfc^>©T<feS<hJt^$nfcc 

^yt. p^lCt:hG-CSF*©iS(i7^ySK:^UT50<g 
m 0) P E Q 2 ^ m X K ^ ^ > PEGiigl|itKG-CSF« 

fittSIKT-^t). ^(O^^fli«40K (58%) , 66 K (42%) T* ^ 
o tc o 
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mmm 4 

P F G ( 4000 ) G-CS F <DW& 

e hG-cs FItI©jifSt*;^2!? + ^;^s^/l?•Jx^-l/>^^J 
/K ij X 5^ 1/ > ^ u =1 - ;u (* ^ wn^^ma^m 4, ooood u >i- + 

->lf-U>5?7^>(Si3:i>PEGMl:^Sttl&)i) (B*?fi 
IS® ) €-«IB b fc o ' 
thG-CSF^SttSPBG^. PH 4.5lC«(rN T 0.05M 0) 

# « > T- . S S T- - ft S. fB^-ttfco ^45. StilSPEGMttx 
thG-CSF*©MfK:&^UjR + 5/;USK:>tJUT60<&ft^fflV> 
fc„ 1MirK:^hU':>A(pH 4.75) ^jn^SCiUCfcfQ. Rfg 
^f?±b, m iZ ^.0 P y (0 M ± ^ t ^ tz mx liZ . 0.5MtKo+- 

M:fh'J^A^S?S(pH5.5)-e¥flSft;$-a:fcTSK G 3000 

sw*7A$mi^Ty;t/aji^p^'h^77-f-*fT(f^. pe 

GliHiithG-CS F ^'W^mikV^Kmt: hG-CS F)!)^e^ 
• •iiU-fc„IIJII«02f!:P«ltCSDS-PAGE±K:Tf>?fi©J| 
^ * fT'S: o fc 5 . M <b ^ © ^ Hi 27 K (70%) . 35K 
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(20%) Slf42K (10%) T^ofco C:©Rji5T*^6nfcPE 
Gi^®thG-CSF^, . PEG ( 4000 ) G - 0 S F t 

mmm 5 

PFG(45 00)G-CSFg)in vivo TOUg^g H fiifi ffJ 1 T 
fig U /c P E G ( 4500 ) G - C S F K: O ^^ T . -7 0 7. ^ ^ i) ^ 

naa^i^iK'^fco v^:^ ( I CR it) ; nm 1 X' la A 

H g| i T- 8 1 ^ ^ ffl VWc „ ) K: l£ if^ «r 10i«Sf protei n/Ksf S 
§ 100/<g( protein/ Kg O ffl 1 -c P li 1^ tc S % ^ > t#tt24 
^ # » 321^ @ ^ k: 7 >^ Ig^ Bi! 1 t) $S jfii u . g 

iJlfil^ltagg ( E-2000. mffiEfflm?) K:T eilb39J»€-a!l5e 

^gS ( HICROX, ieSSI) iC X ^ Mmi^m ^ MM . U^W 
S**«)fc„ ^©6^€x ^aCa^-To 

PEG ( 4500 ) G-CSFtbX\t. (1) Stt^PEG/7 
^yS«55X-R)iE;*-tffc^©4]^fe (0 1. C) , (2) DEAE 
-(';J->35Sl^avh^77-f-^fflV^T^iiUfc26K®^. ^3 
J:tf(3) DEAE^'7^V351^l^□Vh^^77-f-^:ffl(/^^:^^ffl 
U i^a ^> ( 26K : 14% . 34K : 55% . > 34K : 28% ^ ^ 
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Cr ) * ffi , 

P E G ( 4500 ) G - C S F (1). (2). (3) T , 51^ g gS t h G 
^ 7? ^ o o 

jiS. t h G - 0 S F ^ lO/KS protein/ Kg © ffl ft x- V :i tc 

t) > /g- © m ^ ^ c ii '> u V » 301^ s T- IE ^ 1/ ;nc K -5 o 

* HSI T © ^ © ffl fi T? ® $g ifil 1$ H (24I^H) tt. tS^f^m^i^=b 
Lay U's:ji/K:MsaM©l^®T<&-5o 100j«gprotei n/l© © ffi M 

(on^n^ ( 321^ ®) ©s^^=b)^<i©iiatcfttJt>TfT«:t)n 

fco ffioT, Cn6©KS-CPEG { 4500 ) G - 0 S F (1), 
(2),(3)^g^UfcV>aK:«(r>T> 5lcii«it hG-GS F$ 
& # U fc T •:7;^i:|fc^T»«33t/J?|^l>Ctttx P © » « 

PEGt?lc^fii|t:hG-CSF*IS^$-B:'rK:S^U 
fc fc -e tt . 5fe ^ fil t h G - C S F © © H ^ 6 'fe o 
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m2 PEG g$ t: h G-CSF in vivo ^ S S!) m 

(xioVtfg) ^t^\t 

< UK I > 

/St^^U 5 5.6±1.0 1.0 

□ > h G-CSF 6 9.6± 1.4 1.7 
PE6(4500) 6-CSF(1 ) e 20.8±2.6 3.7 
PEG(4500)G-CSF(2) 6 17.5+3.0 3.1 

<nmi > 

/^t/7 ;p 6 12.311.7 1.0 

zi > h □ - ;i/ G-CSF 6 2 7.1 ±4,6 2.2 

PEG(4500)G-C8F(3) 6 54.0±7.2 4.4 
b. lOOiKg/^Kg 

<mmi > 

K t: )[/ 6 6.6±0.7 1.0 

□ VhD-^UG-CSF 6 18.5±2. 3 2.8 
PEG(4-500)G-CSF(1 ) 6 42.9±4.3 6.5 
PEG(4500)G-CSF(2) 6 22.6±1.9 3.4 
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EJLi_6 

PEG (4000) G - C S F g) Irt Vivo T- g) H g. ^ H 
Uliftl 4 T U P E Q { 4000 ) G-GSF^CO^,^T^ x' 

•^7 k: a § lg a ^ ^ * 11 fc „ t -i; :i ( i or { ^ ) : i m 
^) tCIJ «• lOfl? protein/IOi © m fi T ^ M 1^ (C S ^ U > 241$ 

t3t=^^«)fco aSC^-To *;i/il? + '>A/S(C7K«j' 

X5^1/>'^*Ui3-;i/*^^$ti:fcPEG ( 4000 ) G - C S F ® 

1/ T fc o 

a 3 PEG (4000) G - 0 S F © In vivo 

(xio^ /jttg) nt %>\t 

tOjag / 

t ^ ;u 6 10.9±1.0 1.0 

=1 > h □ - 6 16.4±1.4 1.5 

t G-CSF. 

PE6(4000)G-CSF 6 23.3±2.5 2.1 
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^mm 7 

mmm MSLvmrnmsT It p E G (45oo)g - c s f r 

P E G (10000) G-CSF^CO(/^X> V'^:;^tcai:^^Jf*Sc 
JgjWfPffl^SI^WCgi'^fc. 7. ( I CR {«) : 71^) 
iZUU^^OiJS protein/ K? © ffl a T M tc !9: ^ 11 ^ 6, 24. 
32, 48R tf 721^ S H tC V ;i © l IS © IR S J: D ifll U X ^ fil ffil ' 

C 180-A (mamfflm?) *ffl(^WCo ttz. PEG^iiG-C 
SF^bTtt. PEG ( 4500 ) G-CSF (S14^PEG/7 
5 y a ^ 50T Sf5S1i> DEAE-r*V3£!ft^n^l-^^^7'f 

38 K (20%) . 58K ( 54% ) . 80 K ( 27% ) ; ^ fifi fffl 1 # 1^ ) R 
If P E G ( 10000) G-CSF^fflt^fc- 

@2tc^sUfcJ;atC.*^|i|it:KG-CSFTtt.fi!^ 24 

( 4500 ) G - C S F T tt 32K ^ . PEG (10000) G-CSF 
HfiEffil 3 Tfr^ U fc (a) ^^?a30K © P E G (1 0000) 
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G - C S F V SIP (b) ¥i^^?a51K : If^tS : 40 K (58 
% ) V 66K { 42% ) ©PEG (10000) G-CSF^CQV^X =6 v' 

z ic e s if .« 335 li to f^ffl«a'>:fcox"^;^(ICR{$) 

8M^) izmU^nfS protein/ Kg © m * T-l^ ji 1^ tc S ^ b . 



a 4 PEG (10000) G-CSF©lnvivoiiaam 

(xio^ /fd) Mt^it 







5 


7. 


4± 0. 


6 


1. 


0 


G-CSF 




5 


16. 


4± 3. 


1 


2. 


2 


PEGdOOOO) 


G-CSF (a) 


5 


68. 


9± 10. 


5 


9. 


3 


PEG(IOOOO) 


G-CSF (b) 


5 


95. 


8± 6. 


4 


12. 


9 



R E G (10000) G-CSF (a), (b) T /6 . * il ® G - C S F 
C it . « 9c m li »P U X V> fc o PEG ( 4500 ) G-CSF 
•©»^. tI5»K:e<t*©lS(f^1S»K:ievNT^©?»mtt^t):*:$ 
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llfiigfia7Ttffib^tt)©tlBlUPEG ( 4500 ) G - C S F S 
Xf P E G (10000) G-CSFtCOV^T, ^/^□/txJX^T'^K 

<CY) ^c<i:^ti}f^mm'j>^i^t^^m^mKtco^'y7^ ( i 

CR ) 7 m%) »CCY 200B»//9«llllffil^S% (day 0 t 
t ^ ) t^^^m^P'^'^^^^^^tZa mn^O/iS protein/ 
/ B * C Y « ^ S B (day 1 ) 6 day 4 * T* 1 B 1 P . 4 
Q^li^li^lS^^U. 6. 24;St 48it ^ <D # ^ 

@3(C/T^UfcJ;o(C.PEG^If|it:hG-CSF(C^^(,^X^> 
^i^m^ HG - CS F i:|Rl«ilV^tt^nJ5(±^CCYfi:%^CJ;3> 

G (10000) G-CSP-ce^ ||tC»il3 3S5©S^*Jij!jntfS«)6 

ntz o 
^mm 9 

^fil!!8lJ7T«fflUfct)©4i:PU*PEG (10000) G - 0 S F C 
oV>T> UttBDFi V':>>^ (71^, B*SLCttiC#^t) 
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$ffl(,^T5-FUlcJ:s^ff*acS'>tc3l^fi>^m^sll!^fc„ v 

0 - F \J 200fl?g/te^i>M.|^S% U (day Qtt ^) . ^ 

(f Bfja'^T-^I^^^f^^Ufco protein/ f»/ B $ 5 - 

F U B (day 1)*^ 6 day 1 1 ^ T 1 H 1 0 ^ If- 1 1 0 { P E 

G 1 ) X day 1 . 3. 5 . 7, 9, 1 1 ® 2 B C 1 EI ^ ft 6 ® . ( P E G 2 ) 
0<fetfday 1.4.7.10©3aK:lIOI^tt-4@ (PEG3) 0)7.^ 
$?a-A/T-STS^*fffeofc„ )ttE^bT*^gfG-CSF ' 
10i«? protein/te/ 0 ^ day 1 6 day 11$ T 1 B 1 0 ^ tt 11 
liRTS^UfCo »*«Sttll]i«iJ 5 l^tiOT^ iSTday 7.8.9. 
10.11. 12. 14. © J; m7TS Jfil U :^ «) fc p 

^4SCa^Lfc<|:ac:5-FU©55<L0!)g4-ett»«38J©jE« 

^>^;^^©Ii^^c?^)l4BS3!)^*^§<D^c u x^ligiiG-csF 

^ S ^ b fc T- 1 T B S \ P E G 1 . 2 . 3 S ^ T- tt 9 B 
Tifeafco C (D ^ o P E Qi^m G - C S f it^^m Gi - c s 
F^lt'^T5fftiS5©Ill«^?<b/^6tCPEG^giliG-CS 
FOS#@&=&3l^gfiliG-GS F©fi:^0ad;t)m6UT^>Jf 
4i^M'>3&^6©Iil®^mttPEGiiiiG-CSF©S^j(j?±* 
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PFG^fiSthG 


- C S F ©^tt 








^ © i: )^ U 


P E G ( 4500 ) G - C S F & 


a P E G (1G000) 


G - 


C S F tc o 




o 








mt&O 3 \c : I 


R T 


:^ { 5 1 




m&it 12ffl«/IC? i: 


U 




» . t ^ ;u ia 4 ^ * fi ^^ fc 


li ^ (C O X tt , 




attain 




^(OllliS!J<5:UT 


140 


@ » € 0 1 






fc o 




. 8:4 0 . H 5 . 8 . 12& 


If 150 @ C ?T ^ o 


1c o 
















m 1/ 


t > 





LDsoHttPEG (4500) G -GSF&lfPEG ( 1 0000) G - 0 
SF(^^-rn*>fllfittt>3.000 iM?/Kgl3(±T(6ofc„ -1SiV(Wi . 
ttSSlfSiSimMX-^), PEG ( 4500 ) G-CSF&lfPEG 

( 10000) G-cs FS^JciiiufcSMfe^fttt m(sb 6 n -f ^ 

*^gilit hG'-CSF<!:P«tC^©Si4ttffi«)XISt><!:#x.6 

n It o 
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^mm 11 

omiiitt^yhic, thG-csFXtt^fifioysT'^enfc. p 

E G (10000) G-CSF 100j«? proteln/l»*. n ^ n S S 
M <fc t) a A b fc o t h G - C S F d5 If P E G ( 1 0000) G-G 
S F*S4UT/)^6, 10^> . 2 X 4 V 8 , 24. 481^ S g j@ ^ . ' 

^mn^mvim^mm^Ki . «^ isoc © § i ^> o 'j 7 □ t: u > 

5^a-7*(C»«J 6*^6 7flie«^«-«jlil U . 4^0 tC i& V^ T 18000 

E)Pl*catf^g!i4«<»JtUfct: hG-GS FSfifi^v-^x 
#lilffllia^fflV^/£: - thyiDid ine K 52^ * Ji ^ t U te :t . 
7 y t (Ralph 6. Blood 68. PD633-639 (1988)) tC cfc o T 

m^^tz „ hG-csFSfifflsos^W'&^t^ii 

SSt/T^Ufco 56tC, ^©a0^ffiJ:f3tHG-CSF<&J:lf 
PEG (10000) G-CSF©15ls¥i«l8«WaiU/S:i:i:5. ^ 
n ^ n . 1 . 79^ a d; 1/ 7.05^ m ^ o tc o t fc X t h G - G 
SF^cttfPEG (10000) G-CS F©Jlii?i*iSJl-ltSttiS 

Tmm (AUG) ^wtiiii^ictz^. ^n^n. 2000 ngs.e 
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'mm/am^Xf 16195n8ll fi ♦ 1^ S / -C <S o fc , 
-CSFtt> t:hG-CSFCttA:ii[|^;()V6 0?i5^tf.»®l^n 

ffffl) i^^Om<Wl^t^Ctv:i:K^s ± W Pi & ^ (0 m . «fc 
^9{j>ftT•©J:l9/^>:&(r^|6|a^DS^/^tRrtit^:«^^ t hG-CS 
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n t (0 m m 

(1) ^Re5K:«T©75y|IE5IJ*tU.^*ttDNAE5IJ© 

(C/-K'JXf-U'>^^'Jii-;U«'i$#?UT4§11:^^Bi|iSaRo 

(Met)n 
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A 1 n 
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(a 1 n 
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Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala 
Ser His Leu Gin Ser Phe Leu Glu Val Ser Tyr 
Arg Val Leu Arg His Leu Ala Gin Pro 

(n=0Xtt1) 

0 /K u X 5^ u > ^ u □ - ;u ja^ > /i? y r 5^ k © 7 ^ y s © 7 
)U/i? + 5/;u»^^LT|g^-rs^$©Kffl|gi«ici2«©^l:^ 
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